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Abstract 
The optimization of the audit process has always been a priority for audit academics and professionals. Following a review 
of the audit literature on this topic, we conclud
concerns is to optimize the allocation of resources for audit missions while keeping the audit risk at an acceptable level. 
This paper focuses on one of the key issues identified by various authors regarding the optimization of the audit process: 
selecting the m of the audit team. All audit firms are aware that the human resource is their most important asset and 
recognize the importance of finding the balance between the skills of audit team members and the complexity of audit 
engagements. The main purpose of this optimization process is to help auditors not taking unnecessary risks avoid under-
auditing and to keep costs to a competitive level avoid over-auditing. We propose a multiple regression model for 
determining the optimum number of hours to be involved on audit engagements depending on several client related 
parameters e.g. financial performance indicators, client size, complexity of client operations, etc.. Further, we examine the 
possibility of using the model for creating an expert system that would assist in selecting the right mix of audit team 
members depending on their experience and skills. 
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1. Literature review 
The importance of the audit team is essential as the audit process is deeply influence upon it. It is require not 
only to have qualified individuals, but also to establish a proper estimation of the working time. Taking these 
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elements into consideration, Pratt, Jiambalvo, J., 2002, identified some intermediary factors which are related 
to audit team performance. Their study pointed out that high performance audit team is influenced by several 
ofile and industry specification. On the other side, As are, S. Cohen, J., 
Tompeter, G., 2005, pointed out the qualitative role of the audit team. Moreover, Francis, J. R., 2004, suggested 
that the audit quality is important as it provides information about the public accounting firms, and about their 
reputation. As a fact, the audit performances are influenced by firm size, industry specialization, office 
characteristics and the fiscal indicators of the audited company. 
Nevertheless, Scott, T., W., Tiessen, P., 1999, proved that performance of the audit team is influenced by 
their prior targets, and moreover, the number of working hours carried out by them is determined by the 
 T., Hunt, S., C., Chen, C.C., 2007, focused on 
the skills that the audit team have, considering the feedback that the supervised can provide to them. 
Consequently, a proper feedback can influence not only the performance of the audit team, but also the 
necessary working hours estimated in an audit mission. Regarding the performance of the audit team, Burke, C. 
S. & all., 2006, emphasise that it is influence by managerial personnel resources, by managing material 
resources, by solving accounting problems, and moreover, proper feedback provided by the leader is essential 
in order to facilitate team effectiveness. 
Not only the qualitative aspects are important, but also the models that are developed. Consequently, 
Bedard, J, C, Ettredgeb,M,K, Johnstone ,B., E., 2008, proposed a multiple regression model in which they 
tested not only if the  audit firm management budgeting is influenced by the fee pressure and by other variables 
ctors. 
Deep evidence between fee pressure and the change in budget audit number of hours was identified in a 
negative correlation, while the connection between the current evaluation and the previous one cannot be 
denied. Another study is realized by Lennox, C., 2002 who proposed a logit model using companies that got an 
unfavorable audit opinion, identified by their profitability, liquidity, probability of default and leverage 
indeptness. The study involves that their is a connection  between the hiring the executive's former audit firm 
and the executive management and moreover a the budget of the audit team is establish considering the 
performance of the company audited. Not at least, fuzzy models are provided as Der
S., A., 2007, where the quality of audit team influence the managerial performances obtained by the company. 
2. A multiple regression model for selecting audit team members 
In order to obtain a realistic evaluation of the number of chargeable engagement hours, the authors 
considered splitting the analysis for each major rank involved in a typical audit: junior auditors staff, seniors, 
managers and the engagement partner. 
For each of the ranks above, a function depicting the number of chargeable hours is proposed by the authors. 
The variables we considered to have a significant influence on the number of hours for junior auditors were: 
1. UW Understanding and Walkthrough, this 
and is affected by: 
 FYA First Year Audit - this variable quantifies whether the client was audited before by the same audit firm; 
 AEx Auditor Experience - this variable quantifies the experience of the junior auditor; 
 BC Business Changes -  
business in the previous year if this is not the first year of audit for this client; 
 IR Industry Risk - this variable qu  
 N Nature of Transactions - this variable describes the nature of transactions routine - automatic, periodical - 
manual and judgmental - exceptions; 
 AS Account Significance - the weight of the accounts affected by a class of transactions in the trial balance; 
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ACEx Auditor Client Experience - this variable quantifies whether the selected auditors were involved in 
performing audit procedures for a class of transactions in previous years either with the client or with a
similar client in the same industry;
S Special Skills - this variable quantifies whether auditors have specialized skills that might be required for 
testing certain assertions for a specific class of transactions; examples of such skills include IT, taxation,
valuation or actuary;
RD Review and Delegation skills - this variable quantifies if auditors are experienced in reviewing the work 
of more junior auditors and also their ability to assign sub-tasks to junior team members in order to increase
the overall efficiency of the team
2. Testing T - this variable quantifies time necessary to test the assertions for each type from class of 
transactions.
In order to build the model for determining the number of hours for junior and senior auditors, the authors
started from the idea that most of the large and medium-sized audit firms use Business Risk Audit 
methodologies Kutum, 2010. In a previous article, one of the authors proposed a conceptual model for linking
identified risks to audit procedures to be performed according to a Business Risk Audit methodology as
described in the ISA 315 and 320.
Fig. 1. Conceptual model for linking identified risks to audit strategy. Source: Vilsanoiu, 2012.
The conceptual model consists of the following steps:
identify the classes of transactions that generate the amounts in the significant accounts and disclosures;
determine what errors as per ISA 315 can occur for each significant class of 
transactions, account balances and disclosures at assertion level - the potential errors depend on the
identified risks of material misstatements;
perform an understanding of th i.e. determine if there are any controls in place
that add and based on the understanding, evaluate the control risk;
assess the risk of material misstatements at assertion level for significant classes of transactions after 
choose an audit strategy, control based or substantive approach, at assertion level for significant classes of 
transactions based on a value for the detection risk which is acceptable for auditors the value for the
detection risk is determined considering the evaluation of the control risk performed in the previous step;
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 after performing substantive procedures and tests of controls, the audit strategy may be revised e.g. if other 
risks are identified; 
One of the points of interest for this model is that it depicts the splitting of audit work at assertion level for 
each significant class of transactions. After choosing an audit strategy at assertion level for each significant 
class of transactions using the model above, the engagement leaders can base their estimations for the allocated 
hours for junior and senior auditors.  
This allows a great flexibility in the planning process due to the fact that each assertion for a significant 
class of transactions may have either a control based or a substantive based approach depending on the risks 
 internal control system. 
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Hjr / Hs - number of hours for junior/senior auditors 
K - this coefficient depicts the impact of the variables that influence the number of hours for the entire audit 
engagement; this coefficient has the same value for the number of hours for both junior and senior auditors 
ki / ksi - this coefficient depicts the impact of the variables that influence the number of junior / senior 
auditor hours for a class of transactions i, e.g. accounts payable; this coefficient has different values for junior 
and senior auditors 
CiAj - standard number of hours allocated for performing audit procedures for the assertion j of the class of 
transactions i, e.g. the existence assertion for the accounts payable class of transactions; this value depends on 
the evaluation of the testing strategy 
 and is determined by engagement leaders based on professional 
judgment and on previous years experience with the client or with similar clients. 
The structure of the K coefficient which applies for estimating the hours allocation for both the junior and 
senior auditors because it quantifies the impact of variables that influence the entire audit engagement is the 
following: 
IRBCAExFYAK        (2) 
The likelihood valuation of the variables used for calculating the K coefficient is determined by the 
engagement team leaders, i.e. engagement partner and managers, 
of the auditors in the engagement team. These values must be provided by engagement leaders based on their 
professional judgment prior to applying the formulae. 
This coefficient is a percentage showing the impact upon the working time of the audit team. It can have 
both positive and negative values. 
The following examples are provided for a better understanding of the impact each variable has on the final 
K value: 
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 FYA - for a new engagement the engagement leaders will consider allocating more junior auditor hours e.g. 
for a first year audit a 15% increase in hours, for the second or third year audit - no increase and for more 
than three years - a decrease of 5% per year. 
 AEx - considering the auditor`s experience the engagement leaders will increase or decrease the number of 
hours e.g. if in the audit engagement less experienced auditors will be used, the number of allocated hours 
can increase with 5-10%, for an homogenous  team - no increase, for experienced auditors the number of 
hours can decrease 5-20%; for this parameter, the engagement leaders must provide an overall evaluation of 
 
 BC - for major business changes e.g. new types of transactions, new products, significant management 
changes, etc. the number of hours can be increased, if the changes are not major - no increase, and without 
changes, the engagement leaders can consider a decrease of 3-5% for each year where no changes occurred. 
 IR - for companies that develop their activity in areas with high risks due to the nature of the company e.g. 
highly complex legal and regulatory environment, multi-location audits, etc. more data will be analyzed and 
the allocated hours could increase 0-30%. 
))1()1(
11
m
j
ji
n
i
ijr ACkKH
      (3) 
The structure of the ks coefficient which applies for estimating the hours allocation for senior auditors at 
class of transactions level is the following: 
ASNACExki         (4) 
The likelihood valuation of the variables used for calculating the k coefficient is determined by the 
engagement team leaders i.e. engagement partner and managers considering the complexity and significance of 
the class of transactions and the experience of the junior auditors with a certain class of transactions. 
The following examples are provided for a better understanding of the impact each variable has on the final 
k value. 
 ACEx - the engagement leaders will increase the allocated number of hours based on the experience of the 
auditors in performing audit procedures for a specific class of transactions. 
 N - depending on the nature of transactions for a class of transactions the engagement leaders may decide 
whether to increase the allocated hours or judgmental - exception type of transactions or decrease the 
allocated hours for routine - automatic transactions manual - periodical may be considered not to impact the 
allocated hours. 
AS - for classes of transactions that have significant weight in the trial balance, the engagement leaders may 
allocate more hours while for accounts with lower balances the allocated hours may be decreased. Please note 
that the account balance is not the only relevant aspect when considering the significance of an account in a 
class of transactions. For instance the share capital account may have a high weigh in the trial balance, but due 
to the fact that its value was unchanged in the previous years, this account may be considered of lower 
significance and thus having less hours allocated to it. 
For senior auditors the authors propose the following formula for estimating the number of engagement 
hours: 
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The structure of the ks coefficient which applies for estimating the hours allocation for senior auditors at 
class of transactions level is the following: 
ASNACExksi         (6) 
The likelihood valuation of the variables used for calculating the ks coefficient is determined by the 
engagement team leaders in a similar manner with the k coefficient - by considering the complexity and 
significance of the class of transactions and the experience of the senior auditors with a certain class of 
transactions. 
The authors considered that besides the variables that influenced the k coefficient, ks is also influenced by 
the need of specialized skills such as IT, taxation, valuation, actuary and their ability to review the work of 
junior auditors and to delegate tasks to them. 
The following examples are provided for a better understanding of the impact each of the two new variables 
has on the final ks value the impact for the ACEx, N and AS variables is described above: 
 S - in order to verify the assertions for certain classes of transactions special skills such as IT, taxation, 
valuation, actuary may be required e.g. for the valuation assertions for the income tax provisions, taxation 
skills may be required or for the valuation assertion of a life insurance policy portfolio, actuary skills may be 
needed. If the seniors in charge of classes of transactions that require special skills possess those skills, the 
engagement leaders may reduce the allocated number of hours. If the audit team does not have certain skills, 
the engagement leaders will consider using third-party specialists. Generally this will lead to increases in 
budget due to the fact that third-party specialists hourly fees are higher than the hourly rates of audit seniors. 
 RD - one of the major roles of senior auditors during engagements is to review the work of junior team 
members and to delegate work to them according to their skills and experience. This is essential for how the 
team handles identified issues by escalating them to the appropriate level of authority and ultimately 
determines whether the audit process is complete on time and on budget. The audit engagement leaders can 
adjust the allocated n
and in delegating tasks. 
3. Conclusion 
We known reluctance of customers in renegotiate the audit fees. Mission partners must have an outdated 
facility to anticipate the necessary budget of mission. An important component of the mission's budget is 
personnel cost. This budget can be estimated by the number of hours required for the audit engagement. Using 
this model, the engagement management can more accurately estimate the budget for personnel costs. 
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